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210 may have the same, less, or greater magnitude current as the initial prepulse 202 and e.g., 
has a current 12 that is limited to 3mA to 7mA. It should be understood that while two 
prepulses, i.e., prepulses 202 and 210, are shown in Fig. 5, any desired number of prepulses 
maybe used. 



In the Claims 

Please amend claims 5, 8, 9, 10, 13, 18, 19, 24 and 25 as follows. The following is a 
clean version of the entire set of pending claims. 

1 . (Amended) A method of projgramming an antifuse, said antifuse comprising a 
material that is substantially non-conductive! when said antifuse is unprogrammed, said 
material being disposed between and in electtrical contact with a first conductive element and 
a second conductive element, said method comprising: 

passing a current limited pulse through said material so as to drive material 
from said first conductive element into said material as a conductive filament; and 

passing a second pulse through said material in the opposite direction of said 
current limited pulse so as to drive material from said second conductive element into 
said material thereby increasing the cross sectional area of said conductive filament 
and reducing the resistance of said antifuse; 

wherein the current in said qurrent limited pulse is lower in magnitude than the 
current in said second pulse, and wnerein said current limited pulse is passed through 
said material prior to any non-current limited pulse. 

2. The method of Claim 1 , wherein said current limited pulse and said second 
pulse have approximately the same voltage with opposite polarity. 

3. The method of Claim 1, wherein said current in said current limited pulse is 20 
to 33 percent lower in magnitude than said current in said second pulse. 

• 4. (ALLOWED) A method of programming an antifuse, said antifuse comprising 
a material that is substantially non-condpctive when said antifuse is unprogrammed, said 
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material being disposed between and in electrical contact with a first conductive element and 
a second conductive element, said method comprising: 

passing a current limited pmse through said material so as to drive material 
firom said first conductive element /into said material as a conductive filament; 

passing a second pulse through said material in the opposite direction of said 
current limited pulse so as to driv® material firom said second conductive element into 
said material thereby increasing the cross sectional area of said conductive filament 
and reducing the resistance of saip antifuse; and 

passing a third pulse thropgh said material in the same direction as the current 
limited pulse, said third pulse beting greater in magnitude than said current limited 
pulse, said third pulse further reducing the resistance of said antifiise, 

wherein the current in said current limited pulse is lower in magnitude than the 
current in said second pulse, anp wherein said current limited pulse is passed through 
said material prior any non-current limited pulse. 



5. (Presently Amended) The method of^aim 1, 

wherein passing said current limj^ pulse through said material comprises 
applying a first voltage to said first c^ductive element and applying a second voltage 
to said second conductive elemeo^said second voltage being greater in magnitude 
than said first voltage, and lins^ting the current to a desired magnitude; and 

wherein passing sma second pulse through said material comprises applying 
said second voltage to^aid first conductive element and applying said first voltage to 
said second condj^ctive element. 



6. The method of Claim 1, wl^rein said material comprises amorphous silicon 
and said conductive filament comprises silicide. 

7. (Amended) The method of Claim 1, fijrther comprising passing a plurality of 
current limited pulses through said mateqlal prior to passing said second pulse through said 
material. 
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8. (Presently Twice Amended) The m^od of Claim 7, wherein passing said 
plurality of current limited pulses through said maferial comprises passing at least two current 
limited pulses through said material, said at leasf two current limited pulses being opposite in 
polarity. / 

9. (Presently Twice Amended/ A method of programming an antifuse, said 
^tifuse comprising a material that is substantially non-conductive when said antifuse is 
unprogrammed, said material being disposed between and in electrical contact with a first 
conductive element and a second conductive element, said method comprising: 

applying a prepulse to said material, said prepulse having a current of a first 
magnitude that drives material from said first conductive element into said material as 
a, conductive filament; aad 

applying a pro^amming pulse to said material, said programming pulse having 
a current of a seconcmiagnitude that drives material from said second conductive 
element into said imterial adding to said conductive filament; 

wherein s^id current of said first magnitude is lower than said current of said 
second magnitipe, and wherein said prepulse is applied prior to applying any 
programming/)ulses. 








— 




U V 1 0. (Presently Amended) The jHethod of Claim 9, wherein said current of said 
^coi^magnitude is 20 to 33 percent grpater in magnitude than said current of said first 
Ana^itude. f 
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( 11. The method of Clain 9, 

wherein said prepmse has a first voltage applied to said first conductive 
element and a second volmge applied to said second conductive element; and 

wherein said first programming pulse has said second voltage applied to said 
first conductive element , md said first voltage applied to said second conductive 
element. 
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12. The method of Claim wherein said current of said programming pulse is 
applied in the opposite direction of se id current of said prepulse. 




13. (Presently Amended) The mj^hod of Claim 12, further comprising applying a 
bnd programming pulse to said matej^l, said second programming pulse having a current 
a third magnitude, said current of^^d second programming pulse being applied in the 
same direction of said current of^d prepulse. 




14. The method of Claim 13, ^herein said third magnitude is not greater than said 
second magnitude. 

15. The method of Claim \ f, wherein said third magnitude is greater than said 
second magnitude. 

1 6. The method of Claim/1 3, further comprising repeatedly applying said first 
programming pulse and said second jprogranmiing pulse a predetermined number of times. 

17. The method of Clairfi 13, further comprising repeatedly applying said first 
programming pulse and said seconp programming pulse until the resistance of said antifuse is 
below a predetermined value. 
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18. (Presently Twice Amended) Th^method of Claim 9, further comprising 
applying at least one additional prepulse to ^d material prior to applying said programming 
pulse. 

19. (Presently Twice Am^ded) A method of programming an antifuse, said 
antifuse comprising a material thaMs substantially non-conductive when said antifuse is 
unprogrammed, said material bemg disposed between and in electrical contact with a first 
conductive element and a seccmd conductive element, said method comprising: 
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applying a prepulse to said material, said prejmlse having a current of a first 
magnitude that drives material from said first condluctive element into said material as 
a conductive filament; and 

applying a second prepulse to said m^rial after said applying said first 
prepulse to said material, wherein said secgnd prepulse has said current of a third 
magnitude; 

applying a programming pulse t& said material, said progranraiing pulse having 
a current of a second magnitude that/rives material from said second conductive 
element into said material adding said conductive filament; 

wherein said current of saffd first magnitude is lower than said current of said 
second magnitude, and whereijf said prepulse is applied prior to applying said 
programming pulses; 

wherein said curren/ of said third magnitude is lower than said current of said 
second magnitude, where^ said current of said third magnitude has an opposite 
polarity from said curr^t of said first magnitude, and wherein said second prepulse is 
applied prior to applyijng said programming pulse; and 

wherein said^rst prepulse has approximately the same voltage with opposite 
polarity as said se^nd prepulse. 



20. The method of Claim 19, wherein said third magnitude is approximately equal 
to or greater than said first magnitude. 

21 . (Amended) A method o: programming an antifiise, said antifiise comprising a 
material that is substantially non-condu< tive when said antifuse is unprogrammed, said 
method comprising: 

applying a first voltage ac ross said material and a first current through said 
material, said first current driving ; a conductive filament with a first cross sectional 
area through said material; and 

applying a second voltagi across said material and a second current through 
said material, said second voltag ^ having the same magnitude and opposite polarity as 
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said first voltage, said second current having a greater magnitude and opposite polarity 
as said first current, said second current increasing the size of said conductive filament 
to a second cross sectional area, sai( second cross sectional area being greater than 
said first cross sectional area; 

wherein said first current h^ ving insufficient magnitude to produce a 
conductive filament v^ith said seco: id cross sectional area, and wherein said first 
current is applied through said mat jrial prior to any current which has sufficient 
magnitude to produce a conductive filament with said second cross sectional area. 



22. (Amended) A method of p 



'ogramming an antifuse, said antifuse comprising a 



material that is substantially non-conducti /e when said antifuse is unprogrammed, said 

method comprising: 

applying at least one prepulse to said material, said prepulse including a first 
current to drive a conductive filarr ent through said material, said first current having 
insufficient magnitude to produce said conductive filament with a desired resistance; 
and 

applying at least one progikmming pulse to said material after the application 
of said at least one prepulse, said )rogramming pulse including a second current 
having a greater magnitude than s lid first current to increase the cross sectional area 
of said conductive filament and to|, decrease the resistance of said conductive filament 
to a desired resistance, 

wherein said prepulse is applied prior to the application of any programming 

pulses. 

23. The method of Claim 22, v therein said prepulse and said programming pulse 
have the same magnitude voltages with o\ ►posite polarities. 



24. (Presently Twice Amended) ^Jfe method of Claim 22, further comprising 
applying at least one additional prepuls^D said material wherein said at least one prepulse 
and said at least one additional prepu^t^ define a plurality of prepulses. 
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25. (Presently Amended) The m^od of Claim 24, wherein said plurality of 
prepulses have currents of approximatdi^he same magnitudes with each prepulse having a 
current of an opposite polarity from^ immediately preceding prepulse. 
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